The transnasal delivery of 5-fluorouracil to the rat brain is enhanced by acetazolamide (the inhibitor of the secretion of cerebrospinal fluid).
The purpose of the research is to evaluate the effect of acetazolamide (AZA), an inhibitor of the secretion of cerebrospinal fluid (CSF), on the direct drug transport from the nasal cavity to the CSF and the brain uptake of a model drug, 5-fluorouracil (5FU). 5FU was infused intravenously or perfused nasally in the presence and absence of intravenously administered AZA. Concentrations of 5FU in plasma, CSF and the cerebral cortex were measured. The AUC and the concentration of 5FU in the brain were used to calculate the apparent brain uptake clearance (CL(up)) of 5FU, which is an index of drug delivery to the brain under the two experimental conditions. Intravenous AZA markedly increased the concentration of 5FU in the CSF and brain following the nasal perfusion of 5FU, although the plasma concentrations of 5FU were similar with intravenous infusion and nasal perfusions of 5FU. CL(up) of 5FU after the nasal perfusion with AZA was significantly increased by 104% and 46% as compared to intravenous infusion and nasal perfusion without AZA, respectively. AZA enhanced the 5FU delivery to the brain through a nose-to-brain pathway by increasing the concentration of the nasally applied drug in the CSF.